This paper investigates the factors that affect Egypt's bilateral export flows to its main trading partners. Based on the panel data, the gravity model approach has been used to estimate Egypt's exports through annual data covering the period 2000 to 2013 for 42 main trading partners. The gravity model in its fixed effects panel data explained 84 percent of the fluctuations in Egypt's exports. The results show that Egypt's GDP, importer's GDP, importer's population, regional trade agreements (RTA) and the border between Egypt and its trading partner are the main factors affecting Egypt's exports to its main trading partners. All these factors affect Egypt's exports positively. Transportation costs (distance variable) are found to have negative but insignificant effect on Egypt's exports. All these results can help the government and policy makers to undertake appropriate measures to improve the performance of the Egyptian foreign trade sector.
Introduction
Exports of goods and services represent one of the most important sources of foreign exchange income that ease the pressure on the balance of payments and create employment opportunities [1] . Export trade is crucial to meet the "foreign exchange gap", to increase the import capacity of the country concerned and to reduce dependence on foreign aid [2] . Exports can increase intra-industry trade, help the country to integrate in the world economy and reduce the impact of external shocks on the domestic economy [3] . Experiences of Asian and Latin American economies provide good examples of the importance of the export sector to economic growth and development, which led economists to stress the vital role of exports as the engine of economic growth [4] .
Egypt is one of the emerging economies in Africa and Middle East region. Egypt's foreign trade sector constitutes an important part of its economy. The trade openness ratio increased from 39 percent in 2000 to 71.7 percent in 2007 (World Bank). Although this sector has a great importance in the Egyptian economy, it has been suffering from a chronic deficit over the last years. Egypt's export sector accounts for only slightly more than 10 percent of the overall economy, and this relatively modest contribution cannot by itself end high unemployment or generate enough tax revenue to fix the government's shattered finances.
Egypt is in the early stages of an export boom, suggesting its economy could begin to recover in the next few months if a minimum level of political stability is restored. Egypt's total exports has increased from US$ 3.5 billion in 1994 to US$ 28.78 billion in 2013 and exports in gross domestic product (GDP) also increased from 5 to 10.6 percent during the same period, thus reflecting modest importance of exports sector in the economy. However, the Egyptian exports are not widely diversified, but dominated by few products such as chemicals and agricultural products that lead to higher concentration in export products, and in turn to highly concentrated export destinations.
Given this importance and the role foreign trade sector plays in the Egyptian economy, it is important to find out the economic factors influencing Egyptian exports in order to help the government and policy makers to undertake appropriate measures to improve the performance of the foreign trade sector.
Gravity model through the panel data estimation technique is a useful methodological tool in finding out the economic factors that determine trade or export of a country. This model originates from the Newtonian law of gravity through the attraction of two countries' masses, weakened by distance between them. The gravity model of trade basically states that trade flows between two countries are determined positively by their income and negatively by the distance between them. This model was originally employed by [5] , who introduced three key determinants to explain the size of bilateral trade flows: 1) importers' demand, 2) exporters' supply, and 3) the cost associated with the conduct of international trade, with respect to either transport or information. In other words, the model is based mainly on "natural" factors for explaining bilateral trade flows, while economic factors remain constant [6] .
Although few literatures are found with regard to analyzing trade relations and trade policies of Egypt using the gravity model, there is no particular in depth study found out the determinants of Egypt's total export trade. This study, therefore, is an attempt to fill up this research gap.
To find out the most relevant factors affecting Egypt's exports in the global market during the period 2000-2013, the paper used panel data estimation technique and gravity model. The main contribution of this study is that it applies for the first time panel data approach in a gravity model framework to identify the factors influencing Egypt's total exports.
The rest part of the paper is organized as follows. Section 2 provides an overview of Egypt's exports and its main trading partner. Section 3 discusses the gravity model methodology and data. Section 4 presents the results of the empirical analysis, and finally conclusion and policy recommendations are briefed at the end.
Egypt Exports at a Glance
As Egypt is one of the emerging economies in Africa and Middle East region, it is important to investigate the performance of Egypt's total exports. During the period 1980-2004, Egypt's exports increased substantially and made a major contribution to Egypt's balance of trade account. Total exports in 1980 were around US$ 3 billion and more than doubled in value to US$ 7.7 billion by 2004, growing at an average annual rate of approximately 6 percent. Since then Egyptian exports have increased enormously and reached US$ 27.88 billion in 2013. This represents a 26.33 percent average growth rate between 2004 and 2013 (see Figure 1) .
In terms of directions of Egypt's exports, most have been highly concentrated among a few major trading partners. During 2000-2013, about one-half of total exports went to the top five trading partners, and sixty percent to the top 10 markets ( Table 1 
Gravity Model
Regarding the economic literature, there are a lot of empirical approaches which have used the gravity model to explain the determinants of bilateral trade. Using a gravity model applied to panel data, researcher [7] analyzed export performance in the Middle East and North Africa (MENA). Using gravity model, researcher [8] estimated the magnitude of India's export potential to the six-member Gulf Cooperation Council (GCC) countries. Researcher [9] attempted to examine Malawi's trade with her major trading partners using an econometric gravity model. Gravity model approach and panel data estimation techniques have been used by [10] to investigate Australia's global trade potential taking data of Australia and its 57 trading partners. Using a gravity equation, as in [11] estimated parameters of explanatory variables for "euro zone" countries using panel data, and then these estimated parameters are employed to project trade potentials for Turkey. Researcher [12] identified the major determining factors of Bangladesh trade and investigated whether the gravity model correctly explains Bangladesh's trade patterns and then estimated the global trade potential of Bangladesh using an augmented gravity model. Researcher [13] examined the trade flow between China and Sub-Saharan Africa with the use of the gravity model. Researcher [14] attempted to estimate Pakistan's trade potential, using the gravity model of trade. Determinants of Italian agri-food exports in non-EU Mediterranean Partner Countries have been analyzed through the gravity model as in [15] . Using an augmented gravity model as in [16] , estimated using panel data and stochastic frontier methods to investigate the determinants of Brunei Darussalam's trade and also estimate its trade potential. Regarding analyzing the factors influencing Egypt's exports in the global market, only few studies have employed the gravity model approach. Researcher [17] employed the gravity model approach to analyze the main factors influencing Egypt's agricultural exports to its major trading partners. Based on using gravity model as in [18] , investigated the key determinants behind increasing trade flows between Egypt and 50 countries of the Organization of Islamic Cooperation (OIC). Researcher [19] studied the economic effects of trade flows between Egypt and some economic blocs such as AFTA, COMESA and EU. The gravity model has been used extensively in the international trade literature over the past 50 years [20] . The gravity model can today be considered standard procedure when a country's directions of trade are analyzed [21] . The model was popular in the 1960s (see, for example, Tinbergen, 1962; Poyhonen, 1963) [22] [23] . After that the interest blanched, despite the model captures directions of trade flows quite well (see, for example, Deardorff, 1998) [24] . Some views said that the gravity model lacks a theoretical foundation but this is less reasonable today. A theoretical underpinnings were provided in 1960s and the 1970s, by Linnemann (1966) , Leamer and Stern (1970) and Anderson (1979) [25] - [27] , using different methods but all arriving at similar results. This model originates from the Newtonian physics notion which states that two bodies attract each other proportionally to the product of each body's mass (in kilograms) divided by the square of the distance between their respective centers of gravity (in meters) [28] . It is supposed that the gravity model relates bilateral trade to the economic mass of the two economic sizes, the distance between them, and other possible influences such as dummy variables. The general form of the gravity equation is as follows:
where X ij is the exports flow between country i and j, α k is a constant, β, γ, ξ, ε, μ are coefficients, weighted geometric averages, Y i and Y j are gross domestic product (GDP) in country i and j, respectively, N i and N j are population in country i and j, and D ij is the distance between the countries' capitals. The U ij is a lognormal distributed error term with E(lnU ij ) = 0. Frequently dummy variables are also included in the model to take into account preferential trade factors between i and j. The linear form of the previous gravity equation can be written as follows:
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4. The Generalized Gravity Model, Sample Size and Data
The Generalized Gravity Model of Egypt's Exports
The standard gravity model includes distance and income as independent variables. Most models also include population and different dummy variables [29] . The gravity model is considered suitable for the analysis of export trade in this research, where this model has proven its efficiency as one of the most efficient models in explaining bilateral trade. By modifying and adding some more independent variables to Equation (2) 
where all variables (excluding dummies) are expressed in natural logarithms. The dependent variable ij X represents the flow of exports into the trading partner j from Egypt. Independent variables include Gross Domestic Product, population, real openness and distance. Dummies are used such as the common language, common free or regional trade agreements and common border (see the summary of independent variables in Table  2 ). The descriptive statistics of the gravity equation's variables are presented in Table 3 .
Each of the independent variables included in Equation (3) has a defined impact on the level of trade flows between Egypt and its trading partners. A high level of income in the exporting country indicates a high level of production, which increases the availability of goods for exports [30] . Therefore the expected sign of β 1 will be positive. By the same logic, the expected sign of the coefficient of β 2 is also expected to be positive where a high level of income in the importing country leads to higher imports. The coefficient estimate for population of the importer β 3 , may be positive or negative signed, depending on whether there is more opportunity for trade in a large variety of goods or not. As concern to openness, the more open the country is, the more would be the trade [31] . Therefore the expected sign of β 4 will be positive. The expected sign of β 5 is expected to be negative, where a long distance between trading partners implies higher costs and lower profit margins for importers [32] . In addition dummies were included for country-pairs sharing the Arabic language and being members of the same free trade areas and sharing common border between them. Accordingly, β 6 , β 7 and β 8 are expected to have a positive sign (see the summary of expected signs in Table 2 ).
Sample Size and Data
The research covers a total of 42 importing markets. These markets are chosen based on the importance of trading partnership with Egypt and the availability of required data. 
Methodology and Statistics
Many early empirical studies used classical gravity models (cross-section data) to estimate trade effects and trade relationships for a particular time such as models used by [37] [38] . Nowadays, panel data are used widely by many researchers as in [39] - [41] . The panel data technique has been used in this paper. The advantages of panel data method are it can indicate the important relationship between variables over time; monitor trade partners individual effects and avoids biased estimates. To estimate the gravity equation in this paper, the panel data and individual effects included in the regressions. Panel data contains many models that can be estimated. These models are pooled, fixed effects and random effects. The main problem of the pooled model is that it does not allow for heterogeneity of countries. It does not estimate country specific effects and assumes that all countries are homogenous [42] . Random effects model can be more appropriate when estimating the flows of trade between a randomly sample drawn of trading partners from a large population. Fixed effects model would be a better model when estimating the flows of trade between ex ante predetermined selection of countries [17] [43] . Since this paper deals with the Egyptian export flows to its main importing partners, the fixed effects model will be a more appropriate model than the random effect model. Moreover, Hausman test has been applied to determine which of the models, fixed effects or random effects model is the most appropriate. This test is applied to check whether the null hypothesis that the coefficients of the random effects are the same with the consistent fixed estimator. If the P-value (Prob > chi 2 ) is significant, less than 0.05, then fixed effects model will be used. If P-value is greater than 0.05, then random effects model will be the most efficient model. The fixed effects model has a problem in estimating variables that do not change over time because inherent transformation combs out such variables, and as such the dummy and distance variables need to be dropped. This problem can be solved by estimating these variables in a second step through running a second stage regression with considering the individual effects as the dependent variable whereas the dummy and distance as independent variables. The estimated equation of the second stage regression will be as follows: 
where IE ij represents the individual effects and the other explanatory variables are as explained before.
Panel Unit-Root Tests
Before estimating Equation (3) [47] . These two methods assume that the autoregressive parameters are common across countries. The Hadri method uses the null hypothesis of no unit root, while LLC method uses the null hypothesis of a unit root. The results of these tests are presented in Table 4 . The results of the LLC test show that all variables are stationary except Egypt's exports and importer's GDP. On the other hand, the results of Hadri test show that all variables are stationary. This paper uses a rejection of unit root by at least one test to conclude that the variables are stationary. Since the variables are stationary according to the Hadri test, it implies that there is no need to cointegration test, and Equation (3) can be estimated using the traditional estimation method. Table 5 contains the estimation results for the pooled, fixed and random effects models. The pooled model does */**/***/ Significant at 10%/5%/1% level. The t-statistics are in parentheses.
Estimation Results
not allow for heterogeneity of cross sections and cross section specific effects are not estimated. In addition to these problems, the pooled model assumes that all cross sections are homogenous and it assumes a single intercept and same parameters over time and cross countries. The results of pooled panel data model are in the second column of Table 5 . The third column in Table 5 contains the results of fixed effects model. Fixed effects model allows the intercept and other parameters to differ across countries, and also it has heterogeneity. To test the data probability, the F-test has been performed. As it is clear from Table 5 , the null hypothesis for equality of the individual effects has been rejected by the test. This indicates that the model with individual effects is more efficient than the pooled model. The results for random effect model are presents in the last column of Table 5 . The random effect model assumes that the effects are generated by a specific distribution, so it differ from fixed effect model in this point but it likes fixed effect model in acknowledging heterogeneity of countries. Although acknowledging differences in countries of this model, it does not precede each effect separately. This hinders the loss of freedom degrees which takes place in the fixed effect model.
In order to test the null hypothesis that the regressors and individual effects are not correlated, the Hausman test has been performed. This test can distinguish between fixed and random effects. Failure to reject the null hypothesis implies that the random effect model is efficient than the fixed effect model. The fixed effect model will be more efficient than the random effect model, only if the null hypothesis has been rejected. Table 5 indicates the results of Hausman test and it is clear that the null hypothesis is rejected, and this implies that country specific effects are correlated with regressors. This means that the fixed effects model is preferred and the interpretation of coefficients in this paper will focus on the fixed effects, because it is the most efficient model. It is clear that the overall performance of the gravity model seems to be good with high R 2 values of 84 percent in case of fixed effects model. Almost all estimates of the coefficients are highly significant with expected signs. This indicates that the gravity model is suitable for explaining the flows of Egyptian exports to its major trading partners. As can be seen from Table 5 , R 2 indicates that approximate 84 percent of the variability in the total exports between Egypt and its trading partners can be explained by the fixed effects model. The value of F-test indicates that the overall significance of the model is highly significant at 1 percent level. The explanatory variables product of GDPs are highly significant at 1 percent level, the explanatory variable importer's population is weak significant at 10 percent level. The variable of importer's openness is not significant factor in explaining Egypt's exports. The results of fixed effects model in Table 5 also indicates that an increase in Egypt's GDP, importer's GDP and importer's population causes Egyptian exports to increase.
The estimated coefficient of Egypt's GDP is 4.01 which means that, holding constant for other variables, a 1 percent point increases in Egypt's GDP will result in a roughly 4 percent point increase in Egypt's total exports. On the other hand, the estimated coefficient of importer's GDP is 0.84 which means that, holding constant for other variables, a 1 percent point increases in importer's GDP will result in a roughly 0.84 percent point increase in Egypt's total exports. Moreover, the estimated coefficient of importer's population is 0.53 which means that, holding constant for other variables, a 1 percent point increases in importer's population will result in a roughly 0.53 percent point increase in Egypt's total exports. Importer's openness does not show significant coefficient, and thus is not explanatory variables in the flow of Egyptian exports.
The results of second stage regression are presented in Table 6 . The results indicate that the distance variable has the expected sign but it is not significant. Egypt exports less products to countries where Arabic is the official language, and this is not consistent with theoretical expectation. It is clear that the regional trading agreements (RTA) variable is highly significant and this implies that the importer country that has RTA with Egypt can affect Egypt's exports. The variable border has significant and positive effect on the flows of Egyptian exports so if the importer country is close to Egypt, Egypt's exports will increase.
Conclusions
Given the importance and the role foreign trade sector plays in the Egyptian economy, it is important to find out the economic factors influencing Egyptian exports in order to help the government and policy makers to undertake appropriate measures to improve the performance of the foreign trade sector.
The main purpose of this research was to identify and evaluate the main factors that affect Egyptian exports. The analytical procedure includes the gravity model as one of the best theoretical framework to estimate export equations using panel data for the period 2000 to 2013. A sample of 42 was chosen for the empirical analysis.
Regression analysis was performed in three techniques which include the pooled model (common intercept model), the fixed effects model, and the random effects model. In order to choose among methods, the F-test and Hausman test were performed. The F-test rejected the null hypothesis of common intercept. When choosing between fixed and random effects, the Hausman test rejected the null hypothesis. The research demonstrated that the fixed effects model generated the most reliable outcomes and then showed the analysis using this method. The results of the regression indicated that most estimated parameters had the expected signs and were statistically significant.
Egypt's GDP, GDP of the importing countries, population of the importing countries had a positive influence on Egypt's exports. The results suggested a positive influence of the increase in Egypt's GDP, since a greater income stimulated exports. The higher the income, the greater the volume of Egyptian exports which took place. The results also suggested that Egyptian exports was positively influenced by an increase in GDP in the importing countries; the higher the income in importing country, the greater the volume of Egyptian exports. The openness rate of the importing countries did not encourage Egypt's exports, having a negative influence.
The distance variable between Egypt and the importing countries had its expected sign but it was not significant. The results also indicated that Egypt exports less products to countries where Arabic is the official language, and this is not consistent with theoretical expectation. The regional trading agreements (RTA) variable is highly significant and this implies that the importer country that has RTA with Egypt can affect Egypt's exports. The common border between Egypt and its neighbors encouraged the exports, where the results indicated the significance and positive effect of this variable on the flows of Egyptian exports.
All these results can help the government and policy makers to undertake appropriate measures to improve the performance of the Egyptian foreign trade sector. However all these results are valuable, more researches and more data on Egypt's trade will add more and more to the foreign trade sector.
